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At page 7, line 23 before "conducted" insert -is- 



Tn the Claims : ^ ^ 

Cancel claims S, 9, 14, 15. 29, 43, 51 and 52 without prejudice. 

Pending Claims *7, iO-13, 16-28, 30-42, 44-50 and 53-57 are 

presented hereinbelow U the Examiner's benefit. 



1. A plasma etching method comprising: 

forming a polymer comprising carbon and a halogen over at least 
some interna, surfaces of aLsma etch chamber; and 

a£t er forming the poler, plasma etching using a gas effective to 
etch polymer from chamber Lerna, surfaces; the gas having a hydrogen 
component effective to form\a gaseous hydrogen halide from haiogen 
liberated from the polymer. 

2 . The plasma etcninl method of claim 1 wherein the halogen 
„ selected from the group consisting of fluorine, chlorine and mixtures 
thereof. 
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3. Th e plasma .tying method of Cairn 1 wherein the halogen 
comprises fluorine. 

4 . Th e plasma etching method of claim 1 wherein the gas also 
comprises an oxygen componenV 

5 . The piasma etching method of claim 1 wherein the gas also 

comprises 0 2 . 

6 . The plasma etching Lhod of ciaim 1 wherein the hydrogen 

component comprises NH 3 . \ 

7 . The plasma etching method of claim 1 wherein the hydrogen 
component comprises H 2 . 

10 A plasma etching metrlod comprising: 

forming a po.ymer comprisin carbon and a halogen over a, least 
some internal snrfaces of a plasma etch chamber; and 

etch polymer from chamber interla, surfaces; the gas comprising a 
carbon compound effective to Jter ,e halogen from the etched 
22 I polymer. 
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U. The plasma etching method of c.aim 10 wherein the gettering 
comprises forming a gaseous hydrogen halide from the etched ha.ogen. 

12 . The plasma etching methld of claim 10 wherein the gettering 
, | comprises forming a gaseous COA, Compound, where A is the etched 
halogen. 

13 . The piasma etching method of claim 10 wherein the carbon 
compound comprises a hydrocarbon. 

16. The plasma etching method of c.aim 10 wherein the carbon 
n I compound comprises a C-O bond. 

17. The plasma etching method of claim 10 wherein the carbon 
is compound comprises CO. 

18. The plasma etching method of claim 10 wherein the carbon 
C0 2 injected into the chamber. 



compound comprises CO formed from 



19 . The plasma etching method of claim 10 wherein the halogen 
21 comprises fluorine. 
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20. The plasmy tching method of claim 10 wherein the gas also 
comprises an oxygen component. 



21. A plasma et 



:tohing method comprising: 
positioning a semLduc.or wafer on a wafer reeeiver within a 

plasma etch chamber; 1 

first plasma etchin material on the semiconductor wafer with a 
gas comprising carbon anl a halogen, a polymer comprising carbon and 

etch chamber during the first plasma etching; and 

after the first plasma etching and with the wafer on the wafer 
receiver, second plasma elhing using a gas effective to etch polymer 
from chamber internal surLes and getter halogen liberated from the 



polymer to restrict further Aching of the matenal on the semiconductor 
wafer during the second plasma etching. 



etching 



22. The plasma 
is biased during the first 
floating potential during the 



method of claim 21 wherein the receiver 
plasma etching and provided at ground or 
second plasma etching. 



23. The plasma e 
comprises hydrogen which 
plasma etching to form a gjaseous 
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:tching 



method of claim 21 wherein the gas 
combines with the halogen during the second 
hydrogen halide. 
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24. The Lsma etching method of claim 21 wherein the second 
etching is conducted with a temperature of the receiver provided at from 
about -10-C to bou, 40°C and a. a chamber pressure of from about 30 
mTorr to about 5 Torr. 



25. The plasma etching method of claim 21 wherein the halogen 
comprises fluorine. 

26. The plasma etching method of claim 21 wherein the gas 
comprises an oxygen component. 

27 . The plasma\etching method of claim 21 wherein the gas 
comprises NH 3) with hydigen from the NH 3 combining with the halogen 
during the second plasni etching to form a gaseous hydrogen halide. 



28. The plasma e ching method of claim 21 wherein the gas 
comprises H 2 which combinls with the halogen during the second plasma 
etching to form a gaseous hydrogen halide. 
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3 0 The pfasma etching method of claim 2! herein the first and 
secon d piasma k are conducted a, —spheric pressure, and 
the wafer remain!, in *. on the receiver intermediate the firs, and 
se cond etchings, L maintaining the chamber at a —spheric 
pr essure at aU rimeVntermediate the first and second p.asma etchings. 

31 . The piasml etching method of Cairn 2! wherein the gettering 

\ roA compound, where A is the etched 

comprises forming a gWous COA x compou 

halogen. 

32 . The piasma Itching method of Cairn 2! wherein the gas 
comprises a carbon complund effective for the gettering. 

33. The piasma etching method of Cairn 32 wherein the carbon 
compound comprises a hydrocarbon. 

34 . The plasma etchiig method of Cairn 32 wherein the carbon 
compound comprises a C-0 bUd. 

35. The piasma etchin] method of Cairn 32 wherein the carbon 
compound comprises CO. \ 
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36. A plasma etching method comprising: 



positioning 



a semiconductor wafer on a wafer receiver within a 
pU.™ etch charier, the semiconductor wafer having a photoresist iayer 

formed thereon; \ 

firs, plasma Itching mierial on the semiconductor wafer through 
openings formed in the photoresist iayer with a gas comprising carhon 
and a halogen, a plmer comprising carhon and the halogen forming 
over a, .east some Irnal surfaces of the p.asma etch chamber during 
the first plasma etching; and 

after the first plasma etching and with the wafer on the wafer 
receiver, second plasia etching using a gas having one or more 
components effective toUch photoresist from the substrate and poiymer 
from chamber internal Laces and getter ha.ogen liberated from the 
po.ymer to restrict furthl etching of the material on the semiconductor 
wafer during the second plasma etching. 



37. The plasma itching method of claim 36 one of the gas 
components comprises hyd ogen which combines with the halogen during 
the second p.asma etching to form a gaseous hydrogen halide. 



38. The plasma e 
gas components comprises 
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xhing method of claim 36 wherein one of the 
0 2 /nd another is hydrogen atom containing. 
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39. The plasma etching method of claim 36 wherein one of the 
gas components (omprises 0 2 and another is hydrogen atom containing, 
said one componln. and said another component being provided in the 
chamber during 1 second plasma etching a. a volumetric ratio of the 
one to the anotheA of at least 0.1:1. 



40. The plasifta etching method of claim 36 wherein the halogen 
comprises fluorine. 

41. The plasma\ etching method of claim 36 wherein one of the 
gas components compril NH„ with hydrogen from the NH, combining 
with the halogen during \e second plasma etching to form a gaseous 
hydrogen halide. 

42. The plasma etchl method of claim 36 wherein one of the 
gas components comprises Ahich combines with the halogen during 
the second plasma etching to form a gaseous hydrogen halide. 

44. The plasma etching nlthod of claim 36 wherein the first and 
second plasma etchings are conducted at subatmospheric pressure, and 
the wafer remaining in si,u on the\ receiver intermediate the firs, and 
le cond etchings, and maintaining he chamber at a subatmospheric 
pressure at all time intermediate thlfirst and second plasma etchings. 
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45. The plasma etching method of claim 36 wherein the gettering 
comprises forming a gaseous^A, compound, where A is the etched 
halogen. 

46. The plasma etching Lthod of claim 36 wherein the gas 
comprises a carbon compound effective for the gettering. 
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47. A plasma etching 



; method comprising: 
positioning a semiconductor wafer on an e.ectrostatic chuck within 
an inductively coupled plasni etch chamber, the semiconductor wafer 
having a photoresist layer foLd on an insulative oxide layer, the 



photoresist layer having contact 

first plasma etching contact 
the semiconductor wafer through 



ipening patterns formed therethrough; 
openings within the insulative oxide on 
the contact opening patterns formed in 
the photoresist layer with a L comprising carbon and fluorine, a 
polymer comprising carbon and fluorine forming over at least some 

etching; and 

after the firs, p.asma etching and with the wafer on the 
„ | electrostatic chuck, providing the Llectrostatic chuck a, ground or floating 
potential while second p.asma et king using a gas comprising an oxygen 
component and a hydrogen comp nent effective to etch photoresist from 
th e substrate and polymer from hamber interna, surfaces, and forming 
HF during the second plasma etLg from fluorine liberated from the 



polymer to restrict widening of 



the contact openings formed in the 



„| insulative oxide resuming from liber etching of the materia, on the 
semiconductor wafer during the second plasma etching. 

48. The plasma etching njthod of Cairn 47 where.n the oxygen 
23 comprises 0 2 . 
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„. The plasma etching method of Cairn 47 wherein the hydrogen 
component comprises NH 3 . 

50 . The plasma etching m\thod of ciaim 47 wherein the hydrogen 
component comprises H 2 . 

53 The plasma etching melhod of Cairn 47 wherein the first and 
second p.asma etchings are conducted at — pheric pressure, and 
the wafer remaining in sUu on *, e.ec.rostatic chuCc intermediate the 
first a „d second etchings, and maintaining the chamber a, a 

r, at all tine intermediate the first and second 
subatmospheric pressure at all time in 

plasma etchings. 
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54. A plasma etching method comprising: 



positioning a semiconduct 
an inductively coupled plasma 



jr wafer on an electrostatic chuck within 
etch chamber, the semiconductor wafer 
having a photoresist layer timed on an insulative oxide layer, the 
photoresist layer having con.ait opening patterns formed therethrough; 

first plasma etching con act openings within the insulative oxide on 
,he semiconductor wafer throlgh the contact opening patterns formed in 
the photoresist layer with la gas comprising carbon and fluorine, a 
polymer comprising carbon land fluorine forming over at least some 
internal surfaces of the plasma etch chamber during the first plasma 

etching; and / 

after the first Jsma etching and with the wafer on the 
electrostatic chuck, provid ng the electrostatic chuck at ground or floating 
potential while second pisma etching using a gas comprising an oxygen 
component and a carboi component effective to etch photoresist from 
the substrate and polymer from chamber internal surfaces, and gettering 
fluorine liberated from the polymer during the second plasma etching 
with the carbon competent to restrict widening of the contact openings 
formed in the insula ive oxide resulting from further etching of the 
material on the semiconductor wafer during the second plasma etching. 



55. The plala etching method of claim 54 wherein the gettering 
comprises forming I gaseous hydrogen halide from the etched halogen. 
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56. The plasma etching method of claim 54 wherein the gettering 
ises forming a gaseous Coi compound, where A is the etched 



comprises 
halogen. 



57. The plasma etching nfethod of claim 54 wherein the carbon 
compound comprises a C-O bond 
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